After 5 min, the residual acid or base was removed by absorbent paper.
Then the treated HOPG was characterized by STM.
The stability in the ambient environment: The HOPG covered with sCOFB was stored in the ambient environment. After 20 days, the treated HOPG was characterized by STM. As shown by the white line in Fig. S4 , the angle between the CW-sCOFB and the underlying HOPG substrate is about α = 20 ± 2° and the angle between the CCW-sCOFB and the underlying HOPG substrate is about β = -20 ± 2°. For the unreacted TAPB sample, the peak of C1s spectrum is at 284.8 eV, which can be attributed to the C in molecule TAPB and HOPG. In the sCOFB, the spectrum of C1s is similar to that in TAPB sample. Since the carbon in the imine bonds account only for ~5% of all carbons in the COF, and this ratio is getting even lower when the HOPG substrate is also taken into account, the carbon in the imine bond cannot be detected at all given the huge background of other carbons. 3 For the TAPB sample, the peak of N1s spectrum is 399.8 eV and attributed to the N in the amine group. In sCOFB, the N1s spectra can be deconvoluted two bands at 399.8 eV and 398.5 eV. The new band at 398.5 eV, in the N1s spectra, results from the N in the imine bond. The areas ratio of the two bands in
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N1s spectra in sCOFB is about 1:3, which indicates that the imine is the major N species. The unreacted amine group may come from domain boundaries, defects, and unreacted TAPB molecules. Without the thermodynamic regulation agent, the defects produced in the reaction process cannot be repaired efficiently and the disordered structures cover the substrate. After a heating process at high temperature, such as 180 °C, order sCOFA can still be observed. This indicates that the hybrid sCOF can tolerate a thermal process. When sCOFA is put in a pH = 3 or 11 environment, the areas of the ordered networks decrease and chaotic structures come out, which may be ascribed to the breakage of the linkages. After being stored in the air for 20 days, highly ordered sCOFB can also be inspected, which demonstrate that the hybrid sCOF is more stable to the single boroxine ring linked sCOFs. 
S7. STM images of the control experiment by depositing the precursors on HOPG together
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